The calanoid copepod family Ridgewayiidae, containing demersal and cave-dwelling forms, has representatives worldwide, but most have been known from the Northwestern Tropical Atlantic. Eight valid genera were hitherto known, most of them were described recently (Ridgewayia Thompson and Scott, Exumella Fosshagen, Brattstromia Fosshagen and Iliffe, Placocalanus Ohtsuka, Fosshagen and Soh, Exumellina Fosshagen and Iliffe, Normancavia Fosshagen and Iliffe, Robpalmeria Fosshagen and Iliffe, Stargatia Fosshagen and Iliffe). Biological collections in cave environments in an island off the Caribbean coastline of Honduras, Central America, showed the presence of ridgewayiid copepods. These specimens were found to belong to an undescribed genus of the family. The new genus Hondurella is distinguished from the other eight known ridgewayiid genera by a combination of characters that include a simple rostrum with no filaments, maxilliped with modified setae, first leg with a modified exopod and a reduced endopodal armature, and most importantly, a female fifth leg with a slightly modified exopod and a 1-segmented endopod, plus a reduced right exopod of the male fifth leg, and the presence of spines on the middle segments of the male right antennule. As all other ridgewayiids, the new genus retains several plesiomorphic characters, thus confirming the primitive profile of this family. The distribution of Ridgewayiidae in the Caribbean region remains largely unknown, but it is suggested that distributional patterns and a relatively high degree of endemism are related to the geological origin and dynamics of the area. Aside the modified maxillipedal setae, mouthparts in the new genus,are normally developed; this, together with our observations of the gut contents, suggest that this ridgewayiid is more a particle-feeder than a carnivorous form.
INTRODUCTION
The family Ridgewayiidae is among the most representative copepod taxa in anchialine and cave environments (Fosshagen et al., 2001) . Ridgewayiids have some exclusively cave-dwelling genera, but some other forms occur in epigean environments such as corals, different types of demersal habitats, and at least one species has been known to be associated to an actiniarian (see Humes and Smith, 1974) . There are eight genera of the Ridgewayiidae known to date (Fosshagen and Iliffe, 1991, 2003) . Most of them, aside the genus Ridgewayia, which was described more than one century ago by Thompson and Scott (1903) , were described recently. Some of these genera are monotypic, i.e., Brattstromia, Exumellina, Robpalmeria, Normancavia, whereas Ridgewayia is the most species rich, with 12 nominal species known to date (Boxshall and Halsey, 2004) . The highest diversity of this peculiar family is concentrated in the Northwestern Tropical Atlantic, particulary in the Caribbean area, but representatives of this family have been recorded in subtropical and tropical latitudes worldwide (Ohtsuka et al., 2000; Fosshagen and Iliffe, 2003; Boxshall and Halsey, 2004) .
Ridgewayiids are deemed as primitive copepods (Fosshagen and Iliffe, 2003) because of the presence of several plesiomorphic characters in both the mouthparts and swimming legs. The female fifth leg exhibits a characteristic modification of the exopod, the third segment is inserted medially on an expanded second segment. The male fifth legs are modified and have a variable degree of complexity, particularly in the exopodal rami.
Epibenthic and zooplankton samples were collected by one of us (T. M. Iliffe) in hypogean habitats of several sites in the island complex of Utila Bay, in Honduras, Central America. Only a few records of Ridgewayiidae are known in Central America, but none south of Belize (Fosshagen and Iliffe, 2003) . Samples obtained in anchialine caves at this site ( Fig. 1 ) contained male and female specimens of copepods assignable to the family Ridgewayiidae. These specimens represent an undescribed genus and species. Comments on the distribution and biogeography of the family and genus in these areas are also included.
MATERIALS AND METHODS
Zooplankton samples were collected during the summer of different years as part of a biological survey to determine the composition, diversity, and distribution of the freshwater and anchialine fauna of the westernmost sector of the Caribbean Basin, including different areas of Central America. One of these sites, the Hondurean island of Utila, was positive for ridgewayiid copepods (see Fig. 1 ). Biological samples were collected by using advanced diving techniques dragging a hand net with a fine mesh (100 lm) through the water, or by baited traps. The copepods were sorted out from the original sample and preserved in 70% ethanol. Copepods were prepared for taxonomic analysis which included dissection of the appendages and staining with Chorazol Black. The appendages were mounted using glycerine as a semi-permanent medium to perform the basic taxonomical examination. Illustrations were prepared with the aid of a camera lucida. Two males and one female were dehydrated and processed to perform SEM observations. Type specimens were deposited in the Collection of Zooplankton of El Colegio de la Frontera Sur (ECO-CHZ), Chetumal, Mexico. Five adult specimens were dissected in order to analyze their gut contents. Descriptions are based on type material only; observations and details from SEM specimens in figures 7 and 8 are supplementary.
The island of Utila is the smallest of the three major islands in The Bay Islands group off the Honduras Caribbean coast; Roatán and Guanaja are the other two. Utila is located approximately 18 miles (29 km) from the Honduras mainland port of La Ceiba. The island is 11 km long and 4 km at its widest; it is surrounded by vast coral reefs. The island is composed of both basaltic lava and coral limestone of Pleistocene to Holocene age. Karstic caves are distributed in the limestone region between Utila Town and Pumpkin Hill; one of these hypogean systems is Byrun's cave, the site from which these copepods were collected (Station 96-020, 5 May 1996) . It is a karstic cave located in the interior of the island; it consists of a collapse sinkhole, 5 m in diameter with the water level 3 m below the surface of the ground. At the bottom of the sinkhole is a crescent-shaped pool, 2 m across and up to 6 m deep with a rock and sand bottom. Surface salinity was 1 ppt as measured with a refractometer, increasing to 23 ppt at 6 m. A halocline was visible at 3 m depth. Collections with the net (0-5 m depth) yielded more than 100 copepods in this site. Also observed were amphipods and flatworms. SYSTEMATICS Ridgewayiidae M. S. Wilson, 1958 (emend. Fosshagen and Iliffe, 2003) Hondurella new genus Specimens undissected, ethanol-preserved. All these specimens were collected below the halocline in marine waters.
Description.-Female. Length of prosome: 0.75-0.82 mm (n ¼ 7); total length including caudal rami ¼ 1.12-1.25 mm (n ¼ 7). Holotype total length: 1.20 mm. Body with typical calanoid shape, relatively slender, prosome slightly narrower anteriorly, widest at midle section of prosome, body symmetrical ( Fig. 2B ). Rostrum strong, wide-based, without rostral filaments (Fig. 7D ), rostrum visible in lateral view. Fifth pedigerous somite symmetrical, both sides widely rounded, unmodified, unornamented ( Fig. 2A) . Intersomital suture between fourth and fifth somites complete. Urosome, excluding caudal rami, representing 28% of total body length; urosome formed by three somites, proportions as: 49: 24: 26 ¼ 100. Genital double-somite relatively large, representing over 50% of urosome length, asymmetrical, with left margin bearing low protuberances, right margin straight (Fig. 2B ). Genital double-somite expanded ventrally at distal section, latter process associated with wide, asymmetrical genital field and operculum (Figs. 3A, 7A, B); copulatory pore on proximal 1/3 of genital somite (Fig. 7B ). Pre-anal somite wih tooth-like hyaline cuticular processes on distal margin, visible ventrally (Fig. 3A) . Anal somite subrectangular, representing about 29% of urosome length, cuticular ornamentations absent on dorsal and ventral surfaces of urosomites.
Caudal rami lamelliform, subrectangular, symmetrical, slightly shorter than anal somite; with ventral surface bearing field of hair-like setae near inner margins of rami; inner margin lightly pilose from distal half (Fig. 3A) . Each caudal ramus with four terminal, short dorsal seta, plus one outer spiniform seta. Caudal seta V (sensu Huys and Boxshall, 1991) equally long on both rami. All terminal setae biserially plumose.
Antennules (Fig. 2C, D) relatively short, 26-segmented, reaching fourth posterior margin of third pedigerous somite. Longest setae on segments 4, 8, 10, 11, 13, 19, and 22 . Armature per segments as follows (Arabic numerals ¼ segment, Arabic numerals in parentheses ¼ number of setae, ae ¼ aesthetasc): 1(1), 2(4 þ ae), 3(2), 4(1 þ ae), 5(1), 6(2 þ ae), 7(2), 8-10(2), 11(1 þ ae), 12(1), 13(2 þ ae), 14(1 þ ae), 15(2 þ ae),16(1), 17(2 þ ae), 18(2), 19(2), 20(2 þ ae), 21(1), 22(1), 23(2), 24(2 þ ae), 25(2), 26(4 þ ae).
Antenna ( Fig. 3B ) with exopod slightly longer than endopod. Coxa with one short, biserially plumose seta.
Basis with two setae on outer distal margin, distalmost about two times longer than proximalmost. Endopod reduced, 2-segmented. First segment long, cylindrical, robust, with one outer seta inserted on distal 1/3 and inner row of spiniform ornamentations. Terminal segment with two lobes; subdistal lobe with 7 setae, distal lobe with 5 setae; inner margin of second endopodal segment with two short setae. Exopod primitive, 8-segmented, armed with one seta on each of segments 1-7. Distal exopodal segment longest, with one long subdistal seta on inner margin, and three long terminal setae subequal in length and breadth.
Mandible ( Fig. 3C ) with basis of palp armed with four short setae, two of them relatively longer, endopod 2-segmented, proximal segment short, armed with four setae; distal segment subrectangular, well developed, with 9 terminal setae, one on subdistal position noticeably slenderer and shorter than others. Exopod four-segmented, with 0, 1, 2, 3 setation pattern. Gnathal base with 9-10 widebased, low anterior teeth, all unicuspate. Ventral teeth poorly developed, barely separated from outer tooth by small diastema, dorsal seta short (Fig. 3D) .
Maxillule ( Fig. 6A ) with pre-coxal arthrite bearing 9 spiniform setae plus 4 setiform elements. Coxal epipodite with 9 setae of unequal length and width, biserially setulated from distal half. Coxal endite with four setae. Basis with first endite lobe bearing three setae, second basal endite with 5 setae. Endopod 3-segmented, first segment with 3 setae, second with 4, distal segment subquadrate, with 6 terminal setae. Exopod oblong, with 11 subequal setae. Maxilla (Fig. 3E) indistinctly segmented, coxa and precoxa partially fused, with four lobes, two praecoxal and two coxal; first lobe with 4 setae and one isolated seta, second to fourth lobes each with three long setae. Basal segment with weakly developed basal lobe (allobasis) bearing two setae. Endopod three-segmented, first segment protuberant, with three setae; second with three setae, and third segment reduced, with four setae.
Maxilliped (Fig. 4A ) well developed. Coxa fused with praecoxa. Coxa with one slender seta on proximal 1/5, plus three distinct lobes, proximalmost with two subequal setae, second lobe bearing three equal setae, distalmost coxal lobe armed with four seta. Basis elongated, with row of hair-like elements on proximal half and three subequal setae on distal half. Endopod 6-segmented. First segment short, partilly fused to basis, with two long setae. Second segment bearing four setae aligned on distal half of segment; two distalmost setae modified, branched distally, with hollow parts at insertion of distal branches (Figs. 4A, B, 7C) . Third segment about half as long as second, with modified setae; fourth segment with four setae, fifth with one. Distal endopod segment with three terminal plus one subterminal seta.
First swimming leg ( Fig. 4C ) with three-segmented exopod and endopod. Coxa with coxal seta on internal margin. Basis with long, curved seta on distal inner margin reaching beyond distal end of second endopodal segment. First endopodal segment with outer margin produced forming rounded protuberance reaching beyond proximal 1/3 of second endopodal segment. Second exopodal segment with three spiniform processes at insertion point of outer seta. Outer spines on third exopod each with small distal accesory seta-like element (Fig. 5C) . Second, third and fourth legs with 3-segmented exopods and endopods (Figs. 4D, E, 5A) ; exopods of these legs with large pores near base of outer spines of three segments (Fig. 7E) , except for leg 4, with pores in second and third segments only.
Fifth leg exopod with three segments (Fig. 5B) . Exopod slightly modified, second segment moderately produced laterally, armed with spiniform seta; third segment inserted eccentrically on inner margin of second, armed with outer Male: Allotype specimen ( Fig. 5D ) with total length: 1.20 mm; mean length of other male specimens: 1.10 mm (n ¼ 4). Length of prosome: 0.80 mm, urosome 0.30 mm. Body relatively slender, smaller compared with that of the female (Fig. 5D ). Fourth pedigerous somite as wide as succeeding somite; fused fourth and fifth pedigerous somites tapering posteriorly, symmetrical. Rostrum strong, subtriangular, visible in lateral view (Fig. 8A) . Urosome relatively short, representing 23% of total body length. Urosome symmetrical, five-segmented, only four visible in lateral view. First urosomite small, telescoped into posterior somite of prosome; second somite symmetrical, with low ventral protuberance. Relative lengths of urosomites as: 13: 15: 17: 27: 28 ¼ 100 (Fig. 5) . Caudal rami as long as anal somite, symmetrical; caudal seta V symmetrical on both sides. Armature of caudal rami as in female. Left antennule as in female. Right antennule slightly shorter than left, with 23 free segments (Figs. 6B-D) , geniculation between segments 13 and 14. Armature as follows: 1(1), 2(2 þ ae), 3(1), 4(1þ ae), 5(2), 6(2 þ ae), 7(2), 8(2), 9(2), 10(2 þ ae), 11-12(1þ sp), 13(2 þ ae), 14(2), 15(2 þ ae), 16(2), 17(2 þ ae), 18(1), 19(1), 20(2 þ ae), 21(4 þ ae), 22(2), 23(5 þ ae). Longest setae on segments 2, 4, 8, 10, 19, 20, and 22 (Fig. 6B, C) ; large spines on segments 11 and 12 (Fig. 6D ). Mouthparts and swimming legs 1-4 as described for female.
Fifth leg biramous, asymmetrical (Fig. 6E, F ). Both legs with coxa short, robust, unarmed, joined to reduced coxal plate. Basis of both legs strong, subquadrate, with short, slender basipodal seta inserted medially on outer margin.
Right fifth leg (Fig. 6F ) reduced, with endopod 1-segmented, represented by elongated curved lamellate structure tapering distally to blunt distal end; distal end with subdistal pore and small terminal protuberance; endopod shorter than exopod of same leg. Exopod 2-segmented, first segment subquadrate, with biserially spinulated outer spiniform seta about 1/4; the length of suceeding segment. Second exopodal segment elongated, strongly curved inwards, armed with minute outer spiniform seta inserted on distal 1/3.
Left fifth leg (Fig. 8C, D) with endopod 1-segmented, reduced to a short, pear-shaped lobe. Exopod of left leg 2-segmented, modified. First (proximal) segment short, outer distal margin with strong spiniform seta with spinules on distal half; pore on subdistal position. Distal segment of exopod complex, with inner proximal protuberance armed with single short seta; three elements arise from enlarged proximal part, a slender, curved, elongated structure with surface covered with patch of wart-like process along expanded subdistal surface (arrowed in Fig. 8C ); second element represented by large rounded outer lobe with spiniform process on outer margin, process adjacent to distal rounded lobe with symmetrical, parallel membrane-like ornamentations on its surface (Fig. 8D ). Third element represented by sac-like subterminal hyaline, irregular structure (Fig. 8D) .
Etymology.-This species was named by using the adjective verrucosus (from the Latin term verruca ¼ wart) in feminine gender to make reference to the wart-like ornament present on the distal element of the left fifth leg of the male.
Remarks.-At first glance, the specimens examined here were not clearly assignable to Ridgewayiidae because of the moderate expression of the asymmetrical insertion of both the third exopodal segment and the expansion of the second segment of the female fifth leg. However, the new genus has other important affinities with most ridgewayiids (3 outer spines on third exopod of legs 3 and 4, 26-segmented antennules, primitive mouthparts) and particularly with Ridgewayia (rostrum type, structure of male fifth legs with reduced endopods, modified exopod of first legs), Brattstromia (modified maxillipedal setae), and Stargatia (spines on middle segments of male right antennule) were determinant to decide the inclusion of these specimens within Ridgewayiidae.
The new genus can be distinguished from other genera of the family by a unique combination of characters. A first attempt was made to match the characters of these specimens with those presented in different comparative morphological analyses and identification keys. For instance, when following the key for the identification of four ridgewayiid genera (Placocalanus, Exumella, Brattstromia, Ridgewayia) published by Ohtsuka et al. (1996) , the new genus does not match any of these options because it has a strong non-bifurcated rostrum without filaments plus a maxilliped bearing long, modified setae. The characters of the new genus diverge also from the comparative analysis of the morphology of the swimming legs presented by Fosshagen and Iliffe (1998) in reference to these four genera plus Exumellina. In this respect, Hondurella gen.nov. has no processes on the basis of the first swimming leg; such processes are present in Brattstromia and Robpalmeria (Fosshagen and Iliffe, 2003) . Most importantly, Hondurella has a modified exopod, with long spiniform processes on the second segment, plus modified spines on the second and third segments. No other of these five genera have this pattern.
Recently, Fosshagen and Iliffe (2003) described three new genera of the Ridgewayiidae (Stargatia, Robpalmeria, Normancavia), thus increasing the number of genera. The new genus Hondurella differs from these three other recently described taxa by having a simple, strong rostrum with no rostral filaments; Robpalmeria has a bifurcated rostrum and a narrow rostrum with filaments, respectively. Also, there is a set of modified setae on the mandibular endopod and maxillules in Stargatia vs. a normal condition in Hondurella gen. nov, and an unmodified first leg in the three genera vs. a modified exopod in the new genus.
Overall, there are several additional characters in Hondurella gen. nov. that are relevant to recognize it as a new genus. It has a reduced number of setae on the endopod (7), versus a condition of 9 elements present in Brattstromia, Stargatia, Robpalmeria, Normancavia, Ridgewayia, Exumella, and Exumellina. The only other genus sharing this reduced armature pattern is Placocalanus, but the first leg endopod has a quite different structure (see Fosshagen, 1970) . The structure of the exopodal ramus of the female fifth legs, showing a relatively wider articulation with the second and a reduced outer expansion of the second exopodal segment differs from most other ridgewayiid genera (Fosshagen, 1970; Fosshagen and Iliffe, 1991 , 1998 , 2003 ; only the genus Stargatia shows a similar insertion pattern but with a different armature (Fosshagen and Iliffe, 2003) . The number of outer spines on the third exopod of legs 3 and 4 is 3 in the new genus, a character shared with most genera except for Exumellina and Stargatia, both with 2 outer spines on these legs. Conversely, the number of spines on the third exopod of the fifth legs is reduced in Hondurella gen. nov. (2 spines) versus a set of 3 in all other known genera.
The most important generic character in the female of Hondurella gen. nov. is the development of the fifth leg endopod; it is reduced, one-segmented, represented by an unarmed elongate structure. The other ridgewayiid genera have different patterns (3-segmented endopods in Stargatia, Robpalmeira, Exumella, Exumellina, Brattstromia, and some species of Ridgewayia; 2-segmented endopods in some Ridgewayia (see Wilson, 1958; Humes and Smith, 1974) ; 1 segmented, armed endopod in Placocalanus, and lack of endopod in Normancavia) (Fosshagen, 1970; Ohtsuka et al., 1996; Fosshagen and Iliffe, 1991 , 1998 , 2003 . Also, the third exopodal segment has an armature formula (II, I, 4) that diverges from the other ridgewayiid genera: II, II, 4 in Stargatia, Placocalanus, Brattstromia, and Ridgewayia; II, II, 3 in Exumella, Exumellina, and Robpalmeria; II,II, 2 in Normancavia.
The male right antennule of Hondurella has two strong spines on the middle section of the antennule, each on free segments 11 and 12 (see Fig. 6B ); this character is absent in Ridgewayia and is shared only with Stargatia (spines on segments 13 and 14) (Fosshagen and Iliffe, 2003) . The male fifth leg of Hondurella has additional distinguishing characters. The right leg shows a reduced exopod with 2 segments and a reduced endopod. The left leg endopod is also reduced; the 2-segmented exopod bears a highly modified distal segment. A similar pattern can be found also in Ridgewayia (see Wilson, 1958) . The new genus differs from Ridgewayia in having modified setae on the maxilliped (see Fig. 4B ), a feature not present in any known species of this genus (Wilson, 1958; Ohtsuka et al., 1996) but shared only with Brattstromia (see Fosshagen and Iliffe, 1991) .
The unique combination of characters present in Hondurella gen. nov. seems to be relevant enough to erect a new generic name to contain the species described herein.
DISCUSSION
The new ridgewayiid genus Hondurella has some primitive characters, mainly in the antennule segmentation and mouthparts armature, i.e., mandible endopod proximal segment with 4 setae, distal with 9 setae; maxillule exopod with 11 setae; maxillar endopod 3-segmented, third segment with 4 setae. This is in agreement with the general profile of the ridgewayiids as primitive forms.
It is generally accepted that anchialine calanoids, including Epacteriscidae and Ridgewayiidae represent old, Tethyian biogeographic patterns. It has been suggested (Suárez-Morales and Iliffe, 2005) that the anchialine copepod fauna of the Caribbean was among the earliest isolated systems in the Northwestern Tropical Atlantic and thus indicates a relatively old biogeographic origin.
The geological development of the Caribbean region represents a complex process (Iturralde-Vinent and McPhee, 1999) by which marine ancestors of these taxa had the opportunity of colonizing cave habitats at different times (Boxshall and Jaume, 2000) . These forms were isolated and evolved in different conditions. This concept provides an explanation of the presumed high endemism of both Epacteriscidae and Ridgewayiidae in geographically close areas: seven ridgewayiid genera coexist in the Bahamas (Fosshagen and Iliffe, 2003) ; the epacteriscid fauna of the Yucatan Peninsula differ from that known in the adjacent coast of Belize (see Suárez-Morales et al., 2006) .
The coastline of Honduras corresponds to the Chortis Block, with a similar geological development as that of the Mayan Block, to which the Yucatan Peninsula (YP) belongs (Donnelly et al., 1990) . As speculated for the YP anchialine fauna (Suárez-Morales and Iliffe, 2005; Suárez-Morales et al., 2006) , and by the geological origin of Utila (Pliocene), it was during the late Pliocene that the marine ancestors of these forms colonized the caves and remained relatively isolated in these systems. In the Caribbean region, the successive marine transgressions and regressions promoted dispersal and isolation/stranding processes, respectively. It is speculated that, as other anchialine forms, ancestors of Hondurella were isolated by the overlying freshwater lens during the marine regressions, when continental freshwater deluged these cave systems and formed a strong halocline that acted as a physical barrier.
So far, the Bahamas have the most diversified ridgewayiid fauna (Fosshagen and Iliffe, 2003) . The western Caribbean, including Belize and the eastern coast of the YP, has been revealed recently as a potentially rich area for both epacteriscids and ridgewayiids (Suárez-Morales and Iliffe, 2005; Suárez-Morales et al., 2006) , but large areas of Central and South America remain unstudied for these taxa.
Most species of this family have been known to occur in shallow marine waters as hyperbenthic forms (Boxshall and Halsey, 2004) . Some genera live in marine caves, Placocalanus dwells in hyperbenthic communities outside caves, and species of Exumella can be found in anchialine systems and also as inhabitants of shallow coastal waters. Most of the known genera: Brattstromia, Exumellina, Normancavia, Robpalmeria, Stargatia, and now Hondurella new genus, have been found in anchialine waters only, thus confirming the association of ridgewayiids to these interesting systems.
The structure of the mouthparts is a valuable data in speculating about the feeding habits of these cave-dwelling organisms; species of Ridgewayia, Brattstromia, Exumellina, and Stargatia were deemed as particle feeders by Fosshagen and Iliffe (2003) because of the presence of slender, elongate setae on mandibles and maxillules. Other ridgewayiids, armed with strong, modified seta on the maxilliped (Exumella, Normancavia) were considered as raptorial feeders. Aside the branched maxillipedal setae, Hondurella has normally developed mouthparts, with long, slender setae and a mandible blade with low teeth. In general, this pattern suggests that this species is a particlefeeder. The analysis of gut contents, with conglomerates of organic particles in all cases, and no indications of carnivorous activity, seem to support this statement. Furthermore, the finding of relatively large numbers of this species in the net may indicate that it is not a predator; it also suggests aggregative behavior.
